To s t u d y t h e g e n e t i c d e f e c t s i n 2i-hydroxylase d e f i c i e n c y (21-OH d e f ) we analyzed t h e DNA from 50 d e f i c i e n t c h i l d r e n by Southern b l o t t i n g . Genomic DNA was d i g e s t e d with t h e t h e r e s t r i c t i o n enzyme Taq 1. The cleaved D N A ' s were f r a c t i o n a t e d by agarose g e l e l e c t r o p h o r e s i s , t r a n s f e r r e d t o n i t r o c e l l u l o s e membranes and hybridized with n i c k -t r a n s l a t e d DNA c o n t a i n i n g a n e a r f u l l l e n g t h copy of t h e human 21-hydroxylase gene ( k i n d l y provided by D r P e r r i n White, N Y ) . The hybridized DNA fragments were v i s u a l i z e d by autoradiography.
I n t h e normal population two bands of equal i n t e n s i t y were d i s p l a y e d , which migrated a s 3.7-Kb and 3.2-Kb bands. I t h a s been shown p r e v i o u s l y t h a t t h e two bands r e p r e s e n t t h e two genes f o r 21-hydroxylase, w i t h t h e 3.7-Kb band r e p r e s e n t i n g t h e normally t r a n s c r i b e d gene. DNA from 28 of t h e c h i l d r e n with 21-OH-def. showed t h i s h y b r i d i z a t i o n p a t t e r n . However, i n 20 of t h e c a s e s t h e i n t e n s i t y of t h e 3.7-Kb band was only h a l f t h a t of t h e 3.2-Kb band, and i n two of t h e c a s e s t h e 3.7-Kb band was a b s e n t , These d a t a i n d i c a t e t h a t t h e g e n e t i c d e f e c t s i n t h e s e 22 c h i l d r e n a r e d e l e t i o n s of a major p a r t of t h e t r a n s c r i b e d 21-hydroxylase gene on one o r both chromosomes. The two c h i l d r e n who have l o s t t h e 3.7-Kb band t o t a l l y a r e both a f f e c t e d by t h e salt-wasting form of 21-OH d e f . Otherwise, no c o r r e l a t i o n between t h e d i f f e r e n t forms of t h e d i s e a s e and t h e h y b r i d i z a t i o n p a t t e r n s was found. This report is focused on the analysis of Taql restriction DNA fragments in using 2.7kb murine 21-OH probe including t h e 3' noncoding region (Amor e t al., Proc. Natl. Acad. Sci. USA, 1985, 82, 4453) . Four bands were shown : 3.7 and 2.8 kb (gene A), 3.2 and 2.6 kbTgene 8). Three series of results were observed : I) all 4 bands had the same intensity in 9 families in which 2 patients were heterozygous for HLA Dw47.
2) The relative intensity of gene B bands was decreased in patients of 4 families, 2 of which were heterozygous for HLA Bw47 ; a recombination was demonstrated. 3) Gene A bands were missing in index patient and his mother who were heterozygous for HLA 88, a rare haplotype in this C.A.H. Conclusion : I) in patients of only 5 out of 14 families Taql restriction maps were modified and a polymorphism cannot be excluded in 2 of them. 2) C.A.Hs with or without salt loss were found in the two first groups selected above and 3) additional analyses a r e necessary to determine whether each clinical type of 21-OH deficiency is due t o a specific 21-OH gene alteration.
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~.~u m s b y ' * , D.B.Grant Departments of C l i n i c a l ~i o c h e r n i s t r~' and Endocrinology, The Hospital f o r Sick C h i l d r e n / I n s t i t u t e of Chlld Health, 30 Guilford S t . , London WCIN IEH, UK DELETION OF THE 21-HYDROXYLASE GENE I N CONGENITAL ADRENAL HYPERPLASIA Congenital adrenal h y p e r p l a s i a due t o 21-hydroxylase d e f i c i e n c y i s an autosomal r e c e s s i v e d i s o r d e r with an incidence of 1:5000 t o 1:15000. There a r e now known t o be two 21-hydroxylase genes (21A and 21B) l o c a t e d a t the 3 ' ends of t h e genes coding f o r t h e f o u r t h component of complement (C4) on the s h o r t arm of chromosome s i x . Although t h e 21A and 21B genes share a high degree of homology and w i l l h y b r i d i s e t o t h e same DNA probe, they can be d i s t i n g u i s h e d by a number of r e s t r i c t i o n fragment length polymorphism~.
W e have analysed DNA from 30 p a t i e n t s with 21-hydroxylase defi c i e n c y -24 s a l t l o s e r s , 2 non-salt l o s e r s and 4 l a t e o n s e t .
DNA was i s o l a t e d from l e u c o c y t e s , d i g e s t e d with v a r i o u s r e s t r i ct i o n enzymes and Southern b l o t s prepared. These were hybridised with probes s p e c i f i c f o r e i t h e r C4 o r t h e 21-hydroxylase gene. Only two p a t i e n t s were found t o have a d e l e t i o n of the 21B gene on both chromoson~es. I n one case t h e adjacent C4B gene was a l s o d e l e t e d and appeared t o have a r i s e n by recombination between homologous regions of 21A and 21B.
o t h e r p a t i e n t s were heterozygous f o r t h i s d e l e t i o n a s judged by the i n t e n s i t y of hybridisat i o n . This f i n d i n g was not a s s o c i a t e d with any p a r t i c u l a r c l i n ic a l phenotype.
A number of c a s e s had no obvious d e l e t i o n . These may c o n t a i n only a small change i n DNA e.g. a point mutation and a r e c u r r e n t l y being i n v e s t i g a t e d by sequencing of t h e 21-hydroxyl a s e genes. Yu o s l a v s ( 1 / 6 3 ) , and I t a l j a n s (1/333). The,haplot pe segment
H L~-B~~; D R~ i s i n s t r o n g l i n k a g e d i s e q u i l i b r i u m wit{ t h e gene f o r NC21OHO. D i f f e r e n t i a l e t h n i c group a s s o c i a t i o n s have been des c r i b e d . While B14;DRl i s f r e uent i n nonclassical s u b j e c t s of
Ashkenazi Jewish, His a n i c , a d I t a l i a n o r i g i n , t h i s haplotype i s much l e s s frequentyy observed i n Yugoslav and n o r t h e r n , European Caucasians. I t i s postulated t h a t , t h e B14;DRl-associated mutation d i f f e r s f r a n t h e non-B14 associated mutation and would roduce a d i f f e r e n c e i n c l i n i c a l and/or hormonal phenotypes. We
Rave observed 10 Yugoslav p a t i e n t s with NQlOHO from 9 unrelated f a m i l i e s . Three resented with precocious adrenarche. The remainder i d e n t i e i e d through family s t u d i e s of p a t i e n t s previously d:agnosed with CAH o r NC210HD, were noted t o be asymptomatic. The c l i n i c a l r e s e n t a t i o n among t h e Yugoslavs was d i f f e rent from t h a t i n 84 ogserved p a t i e n t s who were Ashkenazi Jews Hispamcs o r I t a l i a n s . In t h e l a t t e r group t h e prominent sym3-tans were h i r s u t i s m i n 21, amenorrhea o r i r r e g u l a r menses i n 6 i n f e r t i l i t y i n 4, acne i n 8 , clitoromegaly i n 3, h a i r l o s s i n 1, a c c e l e r a t e d growth i n 1 , precocious ad renarche i n 20 and 3 1 were asymptomatic.
In t h e s e p a t i e n t s with NCEIOHD, t h e 0 1 4 -0~1 segment occurred i n 91% o f t h e non-slavic haploty es. only 3 of t h e Yugoslav p a t i e n t s were found t? c a r r y . t h e ~1 4~1~1 hap1 otype and i n each c a s e B14;DRl was a s s o c i a t e d with I t a l i a n Hungarian o r German a n c e s t r y . In summary, we pro ose t h a t t h g Yugoslav i u t at i o n i n NC2lOHD i s d i f f e r e n t f r a n o t l e r European e t h n i c groups. Data on HLA typing i n p a t i e n t s with CAH have indicated an a s s o c i a t i o n of c e r t a i n forms of CAH t o s p e c i f i c HLA a n t i g e n s . W e looked f o r HLA ABC a n t i g e n s i n 136 s u b j e c t s belonging t o 41 f a m i l i e s , of h e l l e n i c o r i g i n , with one o r two members a f f e c t e d with CAH, and i n 380 apparently normal i n d i v i d u a l s who served a s c o n t r o l s . For t h e c a l c u l a t i o n s only one a f f e c t e d member from each family was i n s e r t e d . W e found t h e HLA B14 antigen i n 42.8% of c a s e s with t h e l a t e n t form of CAH (LFI versus 5% of t h e c o n t r o l s lp 0.0011. The HLA 07 antigen was found i n 23% of s u b j e c t s with t h e s a l t wasting form (SWI versus 7.6% of t h e c o n t r o l s lp 0.051. The A3 a n t i g e n was found i n 41% i n S W versus 17% of t h e c o n t r o l s lp 0.021.
A l l i n d i v i l u a l s w i t h S W and HLA 87 antigenhaveA307 haplotype. No o t h e r a n t i g e n s showed an a s s o c i a t i o n t o any form of t h e d i s e a s e . More specif i c a l l y t h e HLA 85 a n t i g e n , found by o t h e r s i n increased f r equency i n t h e simple v i r i l i z i n g form of CAH. was not found increased i n o u r group 135.5% i n t h e a f f e c t e d versus 33.1% i n t h e c o n t r o l s l . Thus while t h e 814 antigen seems t o be a s s o c i at e d with a s p e c i f i c form of CAH i n i n d i v i d u a l s of d i f f e r e n t e t h n i c and geographical background. t h i s i s not so with o t h e r CAH a s s o c i a t e d HLA a n t i g e n s . The i n t e r p r e t a t i o n of t h i s heterogenuity i s only s p e c u l a t i v e a t p r e s e n t .
